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A new lunar meteorite MAC88105 has been studied by microprobe, SEM and 
analytical transmission electron microscope (ATEM) and was compared with 
Y86032 (1) and lunar granulite 79215. Clast-types and pyroxene mineralogy 
of MAC88105 have been used to identify the paring with the known lunar 
meteorites (1,2,3). We are also interested in finding why such large masses 
were protected from fragmentation during their ejection from the lunar 
surface. We studied polished thin section MAC88105,83 and a chip ,49 
supplied by the Antarctic Meteorite Working Group (AMWG). JEOL 840A with 
X-ray chemical map analysis (CMA) utilities of Kevex Super 8000 was used to 
obtain two dimensional distribution of 15 elements and mineral distribution 
maps (advanced imaging). We also investigated glassy matrices in small 
chips of Y86032 and MAC88105 (,36 ,37) with a Hitachi ATEM and JEOL 100CX. 

Thin section MAC88105,83 consists of white lithic clasts, brown clast- 
laden vitric breccia clasts, and fragments of plagioclase, olivine, pyroxene 
and devitrified glass, set in matrices of glassy materials. Glassy breccia 
clasts are more abundant than in Y86032 and granulitic clasts abundant in 
Y86032 are not so common in MAC88105. Y86032 is characterized by brown 
clast-laden glassy veins, which penetrate into breccia matrices, but such 
veins are not present in our PTS of MAC88105. 

Plagioclase fragments are most abundant and large and their An contents 
are within the ranges of known lunar meteorites (Fig. I), but the MAC88105 
plagioclases have more calcic components than others except for Y791197 (4). 
The plagioclases with An higher than 97 are present in a lithic clast (GR1). 
Because glassy materials are dominant, olivines and pyroxenes are not as 
abundant as in other lunar meteorites and consequently their compositions 
distribute in limitted ranges, i.e. Fa from 12 to 36 and mg numbers = 100 X 
Mg/(Mg+Fe) of pyroxenes from 80 to 50 (Fig. 2). However, the most magnesian 
pyroxenes analyzed are in a gabbroic clast (GB1). Two pyroxene fragments in 
the matrix show exsolution textures comparable to those of KREEP and high- 
land rocks. The iron-rich pyroxenes in mare rocks found in ALH81005 and 
Y791197 (4,5) are not found in MAC88105,83. The most iron-rich pyroxene 
found in a basaltic clast (mg = 50) shows a lamella-like texture. One 
chromite found in MAC88105 contains considerable Ti0 (13 wt%), A1 O3 (17%), 
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and MgO (7%). The higher contents of Ti and Mg, and low Cr sugges? possible 
resemblance to the Luna 16 spinel. 

Common and large (GR1 is up to 1.7 mm in diameter) lithic clasts found 
in MAC88105,83 are not like typical granulitic clasts in other lunar mete- 
orites (e.g. Y86032, 79215). The plagioclase crystals show lath-shape and 
fine-grained olivines and pyroxenes fill interstices. Modal abundances of 
minerals in GR1 obtained by CMA is Plag. 77 vol.%, Oliv. 14, Pyrox. 8. 
Olivine (Fa ) and pyroxene (Ca Mg &?eZ5) are uniform in composition but 
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placjioclase2?&?97 ) show zoning down to mg0. Only one small granulitic 
clast contains rounded olivines (Fa ) as in other lunar meteorites (4). 
one crystalline clast (GBI) 0.48 x b l 3 3  mm in size contains pyroxenes with 
chemical zoning (Fig. 2). The An contents range from 93 to 95. The zoning 
trend of pyroxene looks like those of beginning of the Apollo 12 and 15 
trends (6). TEM observation of Y86032 showed that very fine-grained inter- 
stitial material is mainly composed of plagioclase and minor mafic silicates 
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with a recrystallized texture. No true glassy material was observed in the 
matrices except for Y791197. 

Comparisons of MAC88105 with other lunar meteorites suggest that this 
breccia is somewhat different from the rest in that clast-laden glassy 
clasts are abundant, and it is difficult to identify the matrices, and in 
that lithic clasts do not exhibit a granulitic texture. Some of the lithic 
clasts show basaltic textures and chemical zoning in pyroxenes, which are 
different from a mare component in ALH81005 (5) and Y791197 (4,7). 

Y86032 is a feldspathic fragmental breccia, but itshardness is attrib- 
uted to the glassy veins penetrating into the matrices. The hardness of 
MAC88105 if it exhibissuch property, may be ascribed to the abundant glassy 
clasts. The impact glasses may have been produced, when the breccias were 
generated on the lunar surface. 
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Fig. 1. Histograms of An contents of Fig. 2. Pyroxene quadrilatelals 
plagioclase in lunar meteorites and of MAC88105,83. 
their lunar analog 67017. 
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